Inactivation of calcium current in the somatic membrane of snail neurons.
The decline of calcium inward currents evoked by a long-lasting membrane depolarization was studied on isolated snail neurons internally perfused with a K+-free solution. Two exponential components superimposed on a steady inward current could be distinguished, a slow decline with a time constant of several hundreds of milliseconds, observed at all the testing potentials used, and a fast one with a time constant of several dozens of milliseconds, which appeared at depolarizations to about -10 mV and above. When the calcium current was blocked by extracellular Cd2+ or verapamil, an outward current could be recorded at the same depolarizations. Subtraction of the latter current from the total current, recorded prior to the blockage, largely reduced the fast component of the decline of the total current. An increase in pHi from 7.3 to 8.1 led to the elimination of both the outward current and the fast component of the calcium current decline. The slow component remained practically unchanged, with its rate depending upon the current amplitude. It was slowed following intracellular administration of EDTA, and after equimolar substitution of Ba2+ for Ca2+. It is concluded that the fast component of the calcium inward current decline is mainly due to the superposition of the outward current produced by low selective channels. Only the slow component represents an actual decline of the inward current through calcium channels; it is due to ion accumulation at the inner surface of the cell membrane.